The property of a rho meson in dense nuclear matter is studied using the +CD sum rule. The spectral function appearing on the hadronic side of the sum rule is evaluated in the vector dominance model that takes into account the interaction between the rho meson and the pion. Including pion modification by the delta-hole polarization in the nuclear medium, we find that as the nuclear density increases the rho meson peak in the spectral function shifts to smaller invariant masses and its width becomes smaller. We discuss the possibility of studying the rho meson property in dense matter via the dilepton invariant mass spectrum from heavy-ion collisions. [7, 9] . The symmetrization and traceless operator is denoted by S.
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We have recently studied the rho meson property in nuclear medium in the vector dominance model (VDM) [1, 2] . Including the coupling of the rho meson to the pion, which is further modified by the delta-hole polarization of the medium, we Bnd that with increasing nuclear density the position of the rho meson peak in the spectral function moves to larger invariant masses and its width increases [3] . Similar conclusions have also been obtained by Hermann et al. [4] . In Ref. [3] , we have further found that the in-medium rho meson mass is, however, reduced if the bare rho meson mass in the model is assumed to decrease in the medium according to the scaling Ansa, tz of Brown and Rho [5] . We have thus concluded that the mean-Beld effect, parametrized by the scaling mass in Ref. [3] , is more important than the loop corrections calculated by the UDM.
A more consistent way to incorporate the mean-field effect is through the @CD sum rule. In the @CD sum rule [6] , the spectral function appearing in the dispersion relation for the current-current correlation function is usually taken to be a delta function plus a continuum.
According to Hatsuda and I ee [7] , the rho meson mass in the medium determined from the @CD sum rule decreases with increasing density as a result of the partial restoration of chiral symmetry in dense matter. ;((q~, »A q)(q~"»A q))~-
In the above, n is the @CD coupling constant, Qo is an arbitrary scale parameter, and D"= o)"-igA"A /2
with A the SU (3) 
where m~--830 MeV is the nucleon mass in the chiral limit [7] , p~i s the density of the medium, and. (qq)N is the quark content of the nucleon. The second relation follows from the trace anomaly in QCD [7] .
The d.erivative condensates in Eq. (4) are approximately given by the product of the nuclear density and the expectation value of the corresponding operators in the nucleon. The latter can be expressed in terms of the moments of the quark distribution in a nucleon [10] Fig. 1 . It is about 530 MeV and 220
MeV at normal and twice normal nuclear matter density, respectively. The corresponding continuum threshold 80 is about 0.87 GeV and 0.47 GeV, respectively. We have also shown in this figure by the dotted curve the in-medium rho meson mass determined &om the usual @CD sum rule using a delta function for the rho meson spectral function [7] . We see that our results are similar to those from the normal @CD sum rule calculation.
The rho meson spectral function in the medium, given by Eq. (6) and evaluated with the density-dependent rho meson bare mass, is shown in Fig. 2 . We see that as the peak of the spectral function moves to smaller invariant masses, M = 8 /, its width also becomes smaller. These results are qualitatively similar to those of Ref. [3) using the scaling rho meson mass in the vector dominance model. In our study, we have neglected in the operator product expansion the twist-4 operators such as (qp"qqp~q), (qp"psqqp~psq), (qp [D» Gi,"]q), and (qp"ps(D", Gg")q) with G""=e""~G~/2 as the density dependence of these condensates is not known. We do not know at present if our result will be modified by these operators. Further studies are thus needed. (12) . In this case, we expect that the +CD sum rule will be satisfied with a much smaller mass shift of the rho meson. Indeed, if we assume that the 4-quark condensates do not depend on the density and are given by their vacuum values determined from the mean-field approximation, the in-medium rho meson mass is found almost independent of the density. The rho spectral function in the medium is therefore similar to that given by the vector dominance model [3, 4] .
In conclusion, we have introduced a consistent method to incorporate both the mean-field efFect and the loop corrections on the rho meson property in dense nuclear matter. This is achieved by using the spectral function calculated &om the vector dominance model in the hadronic side of the @CD sum rule. The in-medium rho meson mass is found to decrease in the matter if we assume that the density dependence of the 4-quark condensates can be factorized as the square of the 2-quark condensate. This confirms our previous results based on the scaling mass that the mean-field effect is more important than the loop corrections.
The property of a rho meson in dense matter can be studied via dilepton production &om the pion-pion annihilation in heavy-ion collisions [12 - 
